One strategy for saving water in an early ripening peach or nectarine cultivar is to withhold irrigation water after harvest. Some early cultivars are harvested as early as May, so the potential for water savings is substantial. Several reports in the literature have shown this strategy can be imposed with no reduction in yield or apparent damage to the trees. However, there is generally an increase in fruit disorders such as doubles and deep sutures the following year. If water stress is relieved late in the summer these fruit defects can often be minimized. There is some uncertainty as to the best timing for relieving stress in the summer. Therefore, we initiated an experiment to test postharvest water stress treatments on a late May harvested peach cultivar, 'Crimson Lady'. Six different treatments were imposed that withheld varying amounts of irrigation water during the June-July or the August-September period in 2004 and 2005. Stem water potential (SWP) readings were taken regularly to measure stress in the trees. All the stress treatments caused some type of problem the next year compared to the fully irrigated control. Double fruit, deep sutures and external split pits were significantly increased in at least one treatment, although the results were not consistent between the two years. Mite and sunburn damage were also increased in several of the treatments. It is concluded that none of the treatments would be recommended as a standard practice. However, under water limiting conditions, the results of this experiment suggest the best strategy to be one of withholding water during the June-July period and then fully irrigating during August and September.
INTRODUCTION
In arid regions where peaches and nectarines are grown, water for irrigation can often be a major limiting factor. Many strategies for reducing applied water have been attempted. One approach is to cut back substantially on irrigation after harvest of early ripening cultivars. Studies have shown that yields can be maintained and significant water savings achieved under such a strategy (Johnson et al., 1992) . The main drawback is an increase in defective fruit the season following the imposed stress. Both double and deepsutured fruit have been documented (Patten et al., 1989; Johnson et al., 1992; Handley and Johnson, 2000; Naor et al., 2005) . However, the timing of water stress during the postharvest period may have an effect on the formation of these defective fruit. If stress is relieved late in the summer the defects can often be minimized (Handley and Johnson, 2000; Naor et al., 2005) . There is some uncertainty as to the best timing for this approach. We hypothesized that the most detrimental time for imposing stress is during the differentiation of flower parts in the developing bud, particularly the carpel, which happens in late August or early September in California (Handley, 1992) . Thus, irrigation strategies designed to impose water stress during June and July, but relieve it during August and September, should give the best results in terms of fruit quality. Therefore, we initiated an experiment to test this hypothesis on a late May harvested peach cultivar, 'Crimson Lady'. Seven different treatments were imposed that withheld varying amounts 
MATERIALS AND METHODS
The experiment was conducted in an orchard of 'Crimson Lady' peach trees surrounding a weighing lysimeter (Phene et al., 1991) . The lysimeter was built in 1986 and has been used to measure tree water use and to control irrigation of the surrounding trees (Johnson et al., 2005) . The field was planted with 1200 'Crimson Lady' peach trees in 1999 and grown uniformly for 4 years. The trees were planted 1.8 m apart in 4.9 m rows and trained to a perpendicular "V" (DeJong et al., 1994) . Each tree has an individual fanjet emitter with an output of about 23 L/h. Seven irrigation regimes (six stress treatments and a fully irrigated control), with six reps of each treatment, were imposed after harvest in late May, 2004 and 2005 (Table 1) . A plot consisted of 4 adjacent trees with 4 buffer trees on either end and a buffer row on either side. All trees in the block were mechanically topped to 3.3 m in early June of both years. Evaluation of the treatments was made by measuring midday stem water potential, dormant pruning weights and final tree heights. Notes were also made of defoliation, mite damage, shoot dieback, scaffold sunburn and gumming. Twenty tagged fruiting shoots per plot were used to determine percent fruit set and percent double fruit before hand thinning. In 2005, fruit were harvested in two picks on May 23 and 27. For each harvest, all defective fruit (doubles, deep sutures and external split pits) were counted and removed. The remaining good fruit were counted and weighed. For the last pick, fruit not passing through an 84 sizing ring (58 mm in diameter) were also removed and categorized as undersize (no undersized fruit were harvested in the first pick). In 2006, fruit were harvested on June 5 and June 9 and run through a fruit sorting machine which separated them into 10 size categories. The smallest two sizes were equivalent to undersize fruit in 2005. From the other 8 sizes, 200 fruit samples per plot were collected for evaluation of defective fruit. Besides the 3 defects measured in 2005, fruit with dimples were also scored. In addition, 50 fruit showing no external defects were cut open to determine internal split pits. Statistical differences among treatments were evaluated using Duncan's Multiple Range Test at P=0.05.
RESULTS AND DISCUSSION
The different irrigation treatments caused severe stress in these 'Crimson Lady' peach trees after harvest. The most severe treatment (Trt 7) received no irrigation during June and July and its stem water potential (SWP) dropped steadily to a level of -2.4 MPa in 2004 (Fig. 1 ). With irrigation water supplied for a week in early August, its SWP nearly recovered to the level of the fully irrigated control, but then dropped steadily again once water was cutoff for the second time. The other treatments all showed patterns of SWP that reflected the amount of water they were receiving during different periods after harvest ( Double fruit have been reported to increase due to water stress late in the previous summer. In this experiment, doubles were greater in the stress treatments, but were relatively low throughout the block compared to levels reported for other experiments (Johnson et al., 1992; Naor et al., 2005) . Even the most severe water stress treatment (Trt 7) only induced 15% of the fruit to have this defect in 2005 and about 6% in 2006 (Table  2) . During normal hand thinning operations, most of these doubles were easily detected and removed, leaving only about 2% defective fruit at harvest in both years. For many of the treatments, the percent double fruit were thinned down to the level of the control. Thus, the problem of double fruits would not be considered serious for this 'Crimson Lady' cultivar.
On the other hand, deep sutures can be a much more serious problem (Handley and Johnson, 2000; Naor et al., 2005) . In 2005, this defect was very prevalent throughout the orchard and was significantly increased by those treatments that imposed stress late in the season (Table 2 ). In 2006, less of this disorder occurred, but was still highest in the treatments showing extreme stress at the end of the season (Trts 5 and 7). Even extreme stress in June and July did not cause an increase in this defect as long as the stress was relieved during August and September (Trt 3).
External split pits have not been reported to increase with water stress. In this experiment, only one treatment (Trt 3) in one of the two years caused a significant increase in this disorder (Table 2) . Internal split pits were measured in 2006 to see if there was a relationship between external and internal splits. However there were no statistical differences that year. Thus, many questions remain and more research is needed to determine if this is a consistent result of water stress or whether some other factors are also involved.
Dimples in the fruit were not measured in 2005 but general observations suggest they were not present that year. In 2006, this disorder was significantly increased in the most severely stressed treatment (Trt 7). It is uncertain what caused the defect but it might have been an indirect effect of the water stress. The damage looks similar to that caused by the sting of a plant bug. Perhaps plant bugs were more attracted to the stressed trees for some reason. Also, there was a mild freeze (-2.0°C) that occurred during early bloom and damaged some flowers. Although detailed measurements were not taken, it was clear that treatment 7 was slightly more advanced in bloom than the control and thus may have been more susceptible to the frost damage. As with split pits, more research is needed in order to show the relationship between water stress and this fruit disorder.
In 2005 fruit set was high and all treatments were thinned to about the same fruit load per tree ( Table 3 ). The only difference in marketable yield was due to fruit defects, particularly deep sutures. Thus, treatments 4, 5, 6 and 7 all had significantly reduced yields of good fruit. Treatment 3 had no reduction in yield and even had a slight increase in fruit size compared to the control. In 2006, fruit set was abnormally low and was affected by the different stress treatments. Treatment 7 had the lowest percent set and treatment 3 the highest (Table 3) . This led to marketable yields showing the same pattern: treatment 7 had significantly lower yield and treatment 3 significantly higher yield than the control. It is uncertain why set was affected so drastically in 2006 and whether the differences among treatments would continue in future years. Again, the bloom time frost may have had an effect in that year.
Based on all the above results, is one of these postharvest stress treatments better than the others? Generally, treatment 3 performed the best. This treatment was completely deprived of water during the very hot months of June and July which caused extreme stress in the trees (Fig. 1) . The trees were then irrigated with 100% ET and SWP recovered to control levels. In total these trees received about 60% of the control treatment applied irrigation water (Table 1) . Except for an increase in external split pits and a slight increase in doubles in 2005, it had no increase in fruit defects and no increase in marketable yield. It even showed an increase in fruit size one year and an increase in yield the next. However, there are a number of problems with this treatment that need to be taken into consideration. Because the trees were stressed severely right after topping, sunburn damage to the scaffolds was increased (Table 4) . Also, mite damage tended to be high in this treatment, especially in 2004. These types of problems could lead to longterm damage to the trees.
In conclusion, all the postharvest water stress treatments in this 'Crimson Lady' peach orchard caused some type of problem with either fruit quality or tree health. If water is not limited, none of the treatments would be recommended as a standard practice. However, under water limiting conditions, the results of this experiment suggest the best strategy to be one of withholding water during the June-July period and then fully irrigating during August and September.
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